Jones ( 1 960 ) and Wallace (1961) have recently reviewed the problems of orientation of nematodes to roots. Sandstedt, Sullivan & Schuster (1961) , Sandstedt & Schuster (1962) and Schuster & Sandstedt (1962) support the random movement hypothesis of K3hn (1959) . On the other hand Klingler (1961) provides further evidence for his hypothesis that carbon dioxide is the principle factor in bringing nematodes to the surface of the root, but Peacock ( 1961 ) presents evidence that carbon dioxide is not the most important factor in nematode attraction to roots. This paper describes experiments indicating that lVleloidogyne javanica larvae reach plant roots not by random movement but by attraction and that carbon dioxide is not necessarily the principle factor involved.
MATERIALS AND METHODS
Freshly hatched larvae of Meloidogyne javanica were obtained from egg masses sterilized by previously described methods (Bird 1962) . Larvae were washed in 0.3% "Hibitane" over a sintered filter (porosity 4) for 15 min., then in 1 1 of sterile distilled water for 30 min.; then placed in phosphate-citrate buffer (pH 5.0) and their numbers estimated. Subterranean clover (T'yi f olium .rubterraneuzjz var. Mount Barker) and tomato (Lycoper.ricoyz e.rculentum var. Pan America) were used. The seeds were surfacesterilized in 80% ethanol for 3 min., followed by filtered s glo calcium hypochlorite for 10 min. and then washed by a litre of sterile distilled water for 30 min., all these washings taking place over a sintered funnel (porosity 4). The seeds were then plated out on nutrient agar (Bird 1962) . The number of nematodes migrating towards roots was estimated in 2 % or agar buffered with phosphate-citrate (pH 5 .0 ) (Hendershott & Walker 1959) . Nematodes were suspended in agar by adding them in buffer solution to an equal volume of double strength, freshly autoclaved, similarly buffered agar cooled to 50° C. After shaking, the mixture was quickly transferred to small petri dishes, 5 ml per dish, and allowed to gel. The tops of these dishes were removed for 30 min. at 30° C to allow some of the surface water to evaporate. This undoubtedly let some bacteria enter but there was no evidence of contamination during the short time of the experiments. Redox potential measurements and growing of plants in water cultures were as before (Bird 1959 (Bird , 1960 . Root exudates were obtained from sterile germinating subterranean clover for 4 days in a modified soil-perfusion apparatus (Buxton, 1960) : glass beads were used instead of soil. These exudates were tested for bacterial contaminants by plating on nutrient agar before being used and contaminated ones were discarded.
RESULTS
Evidence in favour of the attraction hypothesis .
Three groups of experiments were carried out to test the random movement hypothesis.
-
(1) Continuous microscopic observations
The movements of larvae towards 3 mm long radicle tips of clover seedlings was observed continuously for periods of 1/2 or 1 hour at 25° C under similar conditions of microscopic illumination. The movement of nematodes to agar areas of similar size but lacking roots or to roots killed by dipping in boiling water was also observed.
Over a 1/2 hour approximately three times as many nematodes moved to living radicle tips as moved through a similarly sized area on the surface of the agar. Over 1 hour the ratio was approximately 5 : 1.
About 8% of the nematodes in the experiments involving living roots left the roots and moved beyond the field of view, appearing to show random movement. Approximately the same number of nematodes moved towards heat-killed roots as moved through an identical area without roots.
( 2 ) Comparison between the efficiency of 2f%o and 0.5 f%o buffered as media in iuhich to carry out orientation experiments Approximately four times as many nematodes moved in 3 hours to living clover root tips on o.55lo buffered agar as to those on 2 % buffered agar. This was not due to a difference in the relative speeds of the nematodes because on both concentrations of agar they moved at an average speed of 30 /Alsec at 25° C in a fine water film. Fifty samples of rapidly moving nematodes on each medium were measured over short distances (360-380 p) (any that stopped or reversed whilst being measured were disregarded).
In the absence of any surface water the nematodes make tracks as they move over the top of the agar (Sandstedt et al.
